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AMnet-7%~ Mid14 type additions of dipixmyl N-unsubstituted sulhkic (free sulfimkk) to various 
elcctrophil.ic olefins were carried out. The lxxction with cis- and trafudibc~yk~. dimethyl- 
fumaratc. dimcthylmaleatc. bencalaatophcw and bcnzalacem gave mainly the comspoag 
lmns-2-a aDd tmnscnamilm ketones. Hawem, pbcnyl vioyl sulfone or a@o&rik 
afkxded not the anresponding azirid& but dipbcnyI-N-2~yru~1 or N-2-pbcnylsulfonylc~ 
a simple Michael addUct_ wbm aptiany active (+WIz)_o-uletboxy@myipbenyl free su&llidc wld 
treated witb such all a&umaturated aubonyl compound as benxalacetlJpbeooDc. an optiCany active 
2-ecylaEiridint, i.e., (-)4mn.l-2-benzoyM-~ was obtained in ea 30% optical purity and 
its absolute am5guration was assign& aa (24&3S) upon chemical tnmsformatkm to the etion- 
any known 2-phenyI-2~14larloI or by oXnpr&gitscDsp&rumwitbthatof 
(lR,2R)-l-phenyI-2-benzoyl~. Meanwhile, 
a~wasfoundtoMdwith 

(-HS)+methoxllpbW@benyI . *‘T” 
benzalacatophemme to afford (+)-t1am-2+cnzoyl-3-ph _’ Idm 

of 25% aptical purity. JBecta of 6olvent and temperature OllbOtlltllCdi&htiOllOftbeproduchs 
ratiOandthcOptkalyiddwaee- 

THE &em&y of sul&idea has been developed’ 
since the discovery of convenient procedures to 
prepare free suliimides. GeaeraUy. free sul6mi~ 
are fomxl to he relatively strong bases and good 
nucleophiles; e.g., pKa of diphenyl free suliimide is 
8.5.’ Actually diphenyl free ‘sulfimide is readily 
acylatedoralkylatedwithvarimm acytatins~al- 
kylating reagents to afford the corresponding N- 
acylated or N-alkylated su15mide.lsb 

Diphenyl free SuEmide was found to undergo 
the Michael type addition to such electrophilic 
olefins as fmn.+dihenzoyIethylene and ben- 
zalaaWphenonetoa&Xdtheam.espond.ing 
aziridine derivatives and e&uninoketonefi in mod- 
erate yields.* Meanwhile, we found a convenient 
method to prepare the optically active o- 
methoxyphenyl- or o-methylphenylphenyl-N-p- 
totsylsullimkk by treating the add&n complex be- 
tweenthe amesponding suMMe, t-butyl hFhlo- 
rite and I-men&d with tosylamidc anion. A com- 
bination of these two procesms, namely the prep- 
aration of free and optically active sulfimi& and 
the Michael type addition to electrophilic olelins 
may promise a convenient one step synthesis of 
opticauy&ctive#uirsnederivatives Intheprelimi- 
nary comn~unication,~ we brie!& x&orted the prep- 
aration of optically active a&idine derivatives by 
theMichaeltypeadditionofopticaUyactivediaryl 
free sulfimi& to electrophili4z olefins. 

Thispapergivesafullaccountofthisuseful 
reaction to synthesize both non-optically active and 
optically afztive a&dines in one step, the 8bsohrte 

configuration of optically acrive fmns-2-benzoyl-3- 
phenylazhXne and the stereochemistry of the 
reaction_ toge&r with the plausible mechanism of 
thereactkm. 

BEsuLT8ANDDII)cussION 

The reaction of diphenyl free suljimide with ckc- 

rophihdtFu 
Diphenyl free sul6mide (1) was prepared accord- 

ing to our procedure, namely by treatment of 
diphenyl-N-p-tosylsul@ide with cone sulfuric 
acid.” Generally, the Michael type addition of 1 to 
electrophilic ole6ns was carried out using a slight 
excess of 1 with e.g., fmn.+dihenzoylethylene (2) at 
room temperature for one hour in benzene solu- 
tion. After the general work up, tmns-2,3- 
diinzoyhuirid& (3) and 1,24iinzoyl-l- 
aminoethylene (4) were obtained in co 50% yields 
respectively together with diphenyl sulfide (5) in a 
quantitative yield (Scheme 1). These products were 
identified by IR, NMR, mass spectra and elemental 
allal~. Dimethylfumamte. dimethylmldeate arKI 
benzalacetophenone are less reactive than diin- 
xoylethylene and it was necessary toheatthemix- 
ture for a prolonged time. Acrylonitrile and phenyl 
vinyl sulfone were treated similarly with 1 ia ben- 
zene solution and simple Midmel add&m products 
wereobtained.Thcseresultsobtainedarelistedin 
Table 1. 

ThestrucWeofa&idine3wasau&medby 
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converting it with t-butyl hypo&knite to the eor- 
responding N-chloroaxm ’ ‘dine (6); The NMR sig- 
nals of the methim? protons of 3 are broad, imlicat- 
ingthattlEpyram&l inve&maroundtheNatom 
is relatively slow on the NMR time scale.a9 
Whereas, the chloro derivatives (a) which are con- 
sidered to undergo no pyramidal invemion at room 
temperature, should give sharp NMR signals. If 3 
has the c&configuration shown below, then the 
methine signal of 6 should be a singlet, while that 
of tmnrconfiguration should give an AB quartet. 
Actually, 6 gave an AI3 quartet signal antered at 
8 =4.31 and 4.47 ppm corresponding to the 2,3- 
methine proton8 indicating clearly that 3 has tbe 
rnms-con6guration. 

Altluxigh the conliguration of 4 ha8 not been 
fully established, the IR spectra of 4 taken in 
carbon tetrachloride at variotm eonantrations indi- 
cate strong H-bonding between the amino hyd- 
rogen and the carbonyl oxygen suggesting that 4 

has a tmn.+conflguration. The reactions of both 
cis- and zmns-2 gave only the franr isomers of 3 
and 4 which are thermodynamically more stable 
than the cis-isomer. Sirnil@, both dimethylfuma- 
rate and dimethyhnaleate atIorded only the cones- 
pending tmns-axiridine and the enamine but not 
the cf.9 isomer. Thus, this additionclimination reac- 
tion is noll-!+ter~ 

when an excess ckdiiylethylene was 
treatedwith1,thereeoveredolefinwasfoundtobe 
compmed of both cis and rrans isomers. Further- 
more, when dimethylmaleate was used as the start- 
ing material, the recovered oletin was transformed 
completely to the fumara te in refhlxing benxene. 
This cis-trans isomerixation did not take place 
under the same reaction conditions without the free 
suuimide, indicating that the initial step of this 
Michael type addition is a reversible formation of 
the intermediate aubanion. In constrast to diin- 
xoylethylene. dhnethylfumamte, dimethylmaleate 
and benxalacetophenone, the reactions of acrylonit- 
rile and phenyl vinyl sulfone with 1 did not give the 
corresponding axiridine derivatives but afforded the 
N-2-cyano- and N-2-phenylsulfonylethylsulgmide 
in good yields. 

The effects of solvent and temperature on the 
ratio of the producta 3 and 4, i.e., r= 3/4, were 
examined by treating 1 and 2 of roughly O.lmol 
concentration in various solvents. The product 
ratioathusobtahiedares .edinTable2. 

Inspection of the data in Table 2 reveals clearly 
that the axiridk formation is favored in aprotic 
solvents, while in methanol the enaminoketone 4 
was the predo minant produat. The a&dine forma- 
tion increased when the teaspcratme was raised in 
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Table 2. EfIects of solvent and tcmperatum 

PhCO_ll PMPh 

If-coplI+ L - Pmyj%Jm+Pxza 
I 
H 

601vont TaBm3 r(~siridiadmulno~toMolu) 

'6'6 18.0 0.40 

28.0 1.0 

35.0 1.63 

azcl2 26.0 0.27 

CE,OB 29.0 0.063 

Ka2)2sa 26.0 0.39 

%%~ 26.0 0.47 

benzene. On the basis of these observations, we 
propose the following mechaniem for the formation 
of tidine (3) and enaminoketone (4) (Scheme 2). 

Addition of the free su&nide to 1,2- 
dihwzoylethylene gives the carba&m 4 which is 
stabilized by a CO group, will undergo prototropic 
con-ion to form the a&anion B. Upon losing 
diphenyl sulfide from the intermediate B the final 
enaminoketone was formed via the intermediate C. 
The aziridine is undoubtedly formed by simple 
134ntemal elimination of A. This me&anis ’ tic 
scheme explains why the product varies by the 
change of the electrophilic ole6n. In the reaction 
with bemxlacetophenone, the initial Michael type 
addition intermediate which correqonds to A 
should be formed readily because of the stabiliza- 
tion by the CO group, however, the a-proton is not 
acidic enough to undergo prototropic migration and 
hence the second intermediate corresponding to B 
may not be formed. Thus, there is no formation of 
enaminoketone and the ouly product obtained was 
the a&id&. In the reaction of aaylonitrile or 
phenyl vinyl sulfone, the resulting addition inter- 
mediate carbanion is electronically less stabilized 
thanthoseoftheprevioustwoolelins.Inapolar 
protic solvent such as methanol the intern&m 
(A) may not survive long but B should be sta& 
substantially by H-bond& Thus the readion is 
considered to result mainly in the formation of 
enaminoketone. Whereas in a nonpolar aprotic sol- 
vent such as benzene there is no stab&at& due to 
protonation or H-bonding to favor the 
enaminoketone formation. Therefore, the carban- 
ion once formed may attack the imino N atom, 
affordiug the a&idine. Similar me&an&m 
known to operate in both epoxidation’” and cyZZ 
propane formation.” Accordingly, in order to in- 
crease the yield of the azirid& derivative, the 

reaction should be conducted in a nonpolar aprotic 
solvent at a relatively higher temperature and with 
a moderate concentration of the substrate. 

Syndtcsis of optically c2ctiw addines 

of 0-y active free 
su@mide. Optidly active diaryl free sullknidea 
were prepared from the amesponding N-p-tosyl 
derivatives which were obtained by either one of 
the following two methods. Method A (Asymmetric 
induction and reaystallization):5 Previously we re- 
ported a convenient procedure to prepare optically 
active o-methoxyphenylphenyl-N-p-toaylsulfimide 
by treating a mixture of the corresponding sulfide, 
1-butyl hypochlorite and I-menthol with tosylamide 
anion in the presence of pyridine. The optically 
pure sulfimide was prepared readily by repeated 
reuystallizatioIls of the crude crystals. Method B 
(Iwculation method): In this method the optiadly 
pure (R)- or (S)-o-methoxyphenylphenyl-N-p- 
tosylsul&nide prepared by the method A was used 
as seeds for aystallization in order to obtain the 
optically pure enantiomer from the racemate. A 
small amount of the (R)- or (S)-o-methoxyphenyl- 
phenyl-N-p-toaylsulfimide was added to the 
racunic N-p-tosylsullknide in hot acetone solution. 
This solution was kept stauding for 1-2 days at 
room temperature until the uystallization was corn--Ï 
plete. By this method (R)- or (S)-o-methoxypbe- 
nylphenyl-N-p-tosylsuliimide was separated nearly 
in pure form. The optical purity of the suliimide 
thus obtained ranged from 95-100% depending 
upon the temperature and the amount of the sol- 
vent. Thtrefore, if a large amount of the optically 
pure s-de, e.g., 100 g, is xxxssaq, the method 
BisbetterthanthemethodAsincetheracemicN- 
p-tosylsulflm& can be prepared very readily from 
the sulfkle and chloramine-T.12 

Rqnuation of optically active aziridine by avym- 
mcoic inducrion. one step synthesis of optically 
active azEdines by the Michael type addition was 
carried out initially by treating (+)-(R)-o- 
methoxyphenylphenyl free suliimide with several 
electrophilic oleflns. Then the products were sepa- 
rated carefully by column chromatography avoiding 
fractionation of the products. The products thus 
obtained were identified by comparison of the IR 
and NMR spectra with those of the racemic au- 
thentic samples and the results are summarized in 
Table 3. 

Inspection of the results clearly indicate that the 

(C) 
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PW Ph 84.8 

Paa, 

C$6,f't..lb 
Pb 96.8 0130&30*C*lB -29.0. - 

PhC# Pb 66.8 LUlEO,Z8*C,ib 37 -20.09 - 

Pb Pb 84.8 a;; 0 -88.0. 26.7 

Pb Pb 96.8 0 -67.1. 28.4 

Pb Ph 96.8 CE30E,rc't.,6claym 0 -93.3. 30.4 

Pb Pb 96.8 C6116,30~C,48h 96" 0 -99.0* 32.6 

Ph WI 84.8 C6b6,SOW,24h 236' 0 -so.o* - 

cir-PbCO Pb 96.6 c6b6,t.t..lb 33') 21 -3S.6m - 

Pbco Pb 99 90' C6U6,20*C,lb - 423.~2~ - 

Pb Ph 86:9*' CR2C12,50'C,48h - +77.3* 25.3 

Ph -(qCW2 78.8 Ui2C12,30*C,48b 42") - -22.0. - 

l ) &lU1~~A.?Mi?m~v~.famd t0ba%'atr~18~0~fiqureticmwbiobvms 
i5mtiti.d by m.thiaeuthinr oarplingaons~tott.b.rm. 
h) Sll tbm qm~lfio mtatioas - - in ablorufom solut.icm. 
(3) otbupmluctmrouthorypbrny 1 pbmyl mLlfida(~1001). 

tlmypbmylpbakyl rnlfib am4 tb9 l u+timg 

~~l~~of~op~y~~ 
suhimide to &ctrophilic olefins took place exactly 
in the aame manner as that of diphenyf free 
sulfbnide, but affording the optically active . . . 
arzmdms hltbcneactionoftnuu-dibenmryl- 
;th.h.,,. ’ (-)-tmi~+2,3diila&idme and 

- -amino-1,2-diiethyiene were obtained 

F * yklds.Theopticdrota~ofthis 
deawsed upon repeated TeQyscBuizBtioll8 

andhencetheopticalpmityofthisproductcould 
not be estimated. whereas, in the reaction of ben- 
zalacetophenone, the products obtained were the 
cormspondingaziridineandthesub3dewitbouta 
trace of the enaminoketone, while tbe optical rota- 
tion of the resulting a&id& 2-benzoyl-3-phenyl- 
azhidine, increased by sev& repeated reayst&- 
rations from methanol, tinally attain@ [crJ#= 
-306.8”. Jf this optical rotation is auuiidered as the 
maximumvahre,theopticalpurityoftheazirWne 
formed in the Michael type addition is estimated 
~~3O%~~~ti~P~~Of~~ 
duct fiuctuates slightly as the reaction a&ition 
changed.Jnordertoexamine the effect of solvent 
on the a&id& formation, a few reaf&ms were 
carried out in different solvents. fnspe&on of the 
results shown in Table 3 reveals that the product 
ratio of m (1) to enaminoketone (2) in the 
react&n of trarts-1,2-diithyietle, is very sen- 
sitivetothesolvent,inkeepingwiththesimilar 
results with 1,24ibenzoylethylene shown in Table 
2. Meanwhile, the extent of asymmetric induction 
varfed rather little by the change of the solvent and 
temperature employed. Meanwhile, the analogous 
treatment of benzalacetophenone with (-)-(S)-o- 
methoxyphenylphenyl free !&6mide a&rded the 
corre8ponding (+)-aziriditm in 25% optical purity 
as shown in Table 3. 

A.bs&ue wn&uerion of (-)-trans-2-benzoyl-3- 
phmylaziTi&W 

The absolute configurations of only a few opti- 
C.allyaCtiWEW&idhEderivativeshaIEbeenlEpolWl. 

in the literatuxe,” but unrelated to our axnpounds. 
Therefore, in order to determine the aheolute am- 
tIguratkm of (-)-mana-2-benzoyl-3-phenyUridme 
(7), degradation of the @rid& (7) to the N- 
benzoyl-l-phenyle&a&amme (11) via several 
steps were carried out as &own in scheme 3. 
Namely,theaziridine(7)wasfWamvermdtothe 
N-benzoyl derivative (8)” which was then treated 
withaodiumiodideinacetonetoaffordtheisox- 
azole derivative (9).- Then, tbe isoxazole (9) was 
treated with m-chloroperbenzoic acid (MCPBA) to 
obtain the Bayer-Villiger rearranged product 10 
which was reduced SItally to the ethanolamine 
(ll).” During these traJE3formations, the optical 
a~onCa~2~l~~w~~~tion 
on C atom 3 should not change. Therefore, the 
tmochemistryonbothCatoms2and3canbe 

~~~~_~~._~~ 
(7) was converted to the ethanolamine (111). the 
sign and magnittxle of optical rotation of the 
thawlamim (ll) were compared with those of the 

Ether etbanolamine (U) obtained from (-)- 
phenylglycine of which the con6guration is known 
to be (RX” Consequently, the sign of the optical 
~~~n~ll~~~rn7~fo~~~ 
opposite to that derived from the optically active 
phenylglycine, though the values of optical ac- 
tivities are slightly different, Since the latter is 
known to have the (R)-amfiguratio~ the absolute 
configurationoftbecarbonatom3intheazirUne 
(7) can be assigned as (S). Thus, the configuration 
of C atom 2 of 7 is assigned automatically as (R). 
Thus. the (-)-tranr-m (7) formed in the 
Michael type add&km is determixd to have config- 
uration (2R3S). 

CD spe&R4f?t of (-)- und (+)-tram-2-bcnzoyt- 
3-phe?ly&zitidifu?. As an alternative method to de- 
terminetheconggurationoftbeaziridine,tbeCD 
~~7~~~~~rn~~~~tof 
(-)-twu-l-benroyl-2-phenylcyclopropane W) 
whichwasprqaredbyJohnsonandhasaknown 
oonf@ation of (lR,2R).” Recently, Cram et al 
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Ph$lIclIpa Phaxl/pyridinm PbflNnp 
- UXWh 
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lo12L19.7* D 

!scbane 3. 

determined the absolute configuration of (+)-(S)_ 
N-phenyl-p-toluenesulfhamide by comparison of 
its ORD qxtrum with that of carbon analog_ (+)- 
(IQ-benzyl p-tqlyl ~ulf0xid.e.‘~ The CD curve of 7 
obtained is similar to that of cycloptopane (X2). 
Both have similar Cotton effects (ceh, = +23,000, 
[t&3=-29,700, [&, = -13,900 for 7 and 
[e&= -25,600, [eb12 = -15,700 for 12). The CD 
spectraofboth(-)-and(+)-7areshowninFig. 1. 
ThesimilarpatternsofCDcurvea ofbotll7andl2 
served as evidence to support that the abaolute 
con&ration of 7 and I.2 are identical, in keeping 
with the result of the chemical assignment of the 
absolute co&guration of 7. Althugh the (+)- 
aziridine is not optically pure, its CD spectnrm 
shown together with that of (-)-7 in Fig. 1 clearly 
reveals that the Cotton effect of this compound 
opposite to that of the (-)&rivative. 

In the literam, two methods to prepare N- 
unsubstituted 2-acyh%&e have been reported, 
one is the amholysis of a#-diimoketone (or a- 
bromo-a,g-unsaturated ketone),= and the other is 
the two step synthesis involving the Michael addi- 

tion of methoxyamine to a#-unsaturated ketone 
followed by treatment of the adduct with base?’ 
However, these reactions are rather complicated 
and produce many by-products. A few methods to 
prepare optically active N-unsubatituted aziridine 
are also known in the literature,” but involve many 
steps. Our present method is probably the simplest 
and the most amvenient one step synthesis of 
opticallyactiveazihdhs Tbelimitationofour 
pro4xdure. however, is tha; this can be applied only 
to such electrophilic oleflns as a$-unsaturated car- 
bonyl derivatives. 

-AL 

Allmpsare-.IbeIRspedrEwererccorded 
0naHitadli215Spe4rometu,w&thcNMR~of 
tb3OXllpOUdSiD&~dlldOllllWCCC- 

by a Hitachi R-24A H&b Rcsolutioo NMR sptctrometer 
usingTMsasthcinterIlalrtand8rd.mopticalrotatiofm 
were d&mined with a Union OR-SOD fmtomak 
Polarimctcr ad CD spectm were taken with JA!XO J-20 
Automatic Remding Spectropolarimetcr. 

Diphylfrccsul6mjdcwaspreparedaccordingtoour 

31 

N 
A 

- (-1-I c03~406.80 
--- (+)-I Ca3~=+779 
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afforded either (+)- or (-)-enantiomer of the suMmide 
withmorethan95%optidpurity. 

(-)-trar~2.3~Dibenxovhzirldfnc. Into 3 ml of benzene 
eo&niag t&s-1,2Aenxoykthykne (295mg) (+)- 
(R)-o-it free mdfim& (364~. opti- 
cai purity, 84.8%) was added at room tanp, and the sohr 
was kept standing at room temp for lhr. lben after 
benxene was removed in wcuo. the, residue was 
chromatographed through a column packed with siiica gel 
using CHQ, as an eluent, and then tmns-s3- 
dibenzoylaziridine a&? = -32.9 (CHQ. C = 1.9)) was 
obtained in 30% yield toge&er with l-aminc+1,2di- 
benxoylethylerm (68%). o-metboxypbe@ phenyI sulfkie 
(100%). RtcrysEallitation of tin? crude arhidhm from 
MeOH gave raamic CrystalrW~tbS~recomed 

fromtbe8ltratehasahigberopticairotation.AIltbe 
produdsobtainedwerei&ntifkdfrolntheirIRandNMR 

Rcoction of damtoylcthvfcnc witft (+)_(R)+ 
mcdloxyp~yrphmyl fl&aulfiniMc in methad. mns- 
1.2~Diinzovlethvkne (3OOmn) and (+)_(RI-o- 
metho~henylpl&yI free sulfimi& (322 mg, &i&i pur- 
ity,%.8%)weredissolvedinlSmiofMeOHat3O”andtbe 
solnwaskeptat300forlhr.Whenthesolnwascomm- 
tratedto5miinctuuo,tbeaystaiswhichwereidenti8ed 
as the enaminoketone were collected and then the solvent 
was evaporated in eacuo. The residue was chromatog- 
raphed similariy, affording (-)-fmnr-2,3diinxoyl- 
axbidme. 

I&action of dibcnwykthyknc in dinuthyl suifoxidc 
(DMSO). tmna-1.2~Diiykthykne (2OOmg) and 
(+)-(R)-o-methoxypbenylphenyl free suhhnide (215 mgl 
werc~lvedin5mlofDMsoat28oandthesolnwas 
kept at 28” for 1 hr. Then, the soin was poured onto ice 
water. The aqueous soin was extracted with CHCl,. The 
CHCls layer was washed with water. dried over Na$Q. 
After tbe usuai work up, the products as shown in the 
Table 3 were obtained. 

Rcacden of cis-1.2~Dibcnxoy&thy&nc in &nxtme. cis- 
1.2~Diinxoylethyleoe (400 mg) and ( + )-(R)-o- 
methoxyphenylphenyl frea sul8mide (1% mg, optical pur- 
ity. 96.8%) were dissolved in 3mi of benxene at room 
temp. After 1 hr, the sohl was treated shnihuly. llms, the 
anresponding sulfide (50%). tmns-l&libenzoylethykne 
(31%). cis-1.2diinxWIethvkne (19%). trans-l-amino- 
i,2&enxoylethyiene - (21%) land (-)-tmns-2.3- 
diinzovlaziridine (33%) were obtained. i&I =-35.6’ 
(CHCl,:c =2.4). . ’ 

I _  _- 

(+Mrans-2,3-Dibenxoy&xiridfne fmns-1,2Diiyl- 
ethylene (200 mg) was treated with 1.2 molar equivalent 
of ( - )-(S)-o-methoxyphenylphenyl free suhimide 
([ox = -191.6” (CHCl,. c =2.0), opticai purity, 98.5%) 
in3miofbenxeneat200forlhr.Aftertheworkup 
proce~, (+)-rran.~-2,3diinz@a&Sm was obtained in 
59.4% yield [oB = +23.2” (CHCis, c = 2.0). Tbe struc- 
ture was identitied by IB and NMR. 

(-)-trans-2-Bcnxoyf -3-pkcnykaxiridir~c. BarAaceto- 
pheoone (200 mg) and (+)-(R)-o-metboxypbenylphenyl 
free suhimide (266 mg, optical purity, %.8%) were dissol- 
vcdin4mlofbenaeae,andthemixanewaehcatcdat5oO 
for 48hr. After the usual work up, tbe axresponding 
sul8de (100%) and (-Mmns- 7 (%%) were obmined. 
[a~=G9.9”~(CHCl~, C=3.4). Tlie opticalrotationof~ 
increased by several repeated reaystallizations from 
MeOH, attaining tinaliy [uk = -306.80 (CHCl~ c = 0.4). 
mp. 123.5-124.5”. 

SohnrtU c&ct in the asymmcnfc induction of 
bauohatophmonc Benxaiacetophenone (1OOmg) and 
( +)-(R)-o-metJmxyphenylplmnyl free sulfimkk (126 mg) 
were dissolved in 10 ml CH,cI, or MeOH. ‘Ibe reacbon 
wascarrkdoutat5Vorroomtemp.Bytbesamework 
upprocess,theopticailyactiveazMinewassepatated. 
Tbeykldando&alrotationoftbearirid&aresboivn 
in the Table 3. 

(-)-tram+2-Acuyl-3-phenykubfdine. BernAcetone 
(15Oms) and (+HR)-o-mcthxypbeny#heoyl free 
sul8mkk(3O7mg)weredissolvedin5mIofbenxeneand 
themixtmewasbeatedat5fPfor24hr.Aftertbesame 
work up, (-)-@ans-2-aatyl-3-pIm@&id& was ob- 
tained a an oil in 23% yield, [a~=-6O.U’ (CHCl,, 
c -0.4). IR (Qm, an-‘). 3250. 1700. NMB (@pm). 2.35 
(s,3H,CHs), 2.75 (s, lH.NH), 2.92 (d, lH,-CH-). 
3.10 (d, 1H. -CH--. J = 2 Hz), 7.28 (m, 5H. Ph). 

(+)-trans-2-Benxoyi-3-phcnyIexiAfir1c. BenAaceto- 
phenone (2OOmg) was treated with 1.2 molar equivalent 
of (-)_(S)Q+r=W benyifree6td8mideaap:= 
-168.5”. optical purity, 86.9%) in 3 mi CH,Cl, at 50” for 
48 hr. After the usuai work up, (+)-rmns-2-benxoyM- 
pbenyGrkhne was obmined in 21.8% yield, [ob= 
+77.5=’ (CHCls. c = 0.85, optical purity, 25.3%). Tbe 
optical rotation of this compound inmeat& to +101.9’ by 
one recrystailixation from MeOH. 

(-)-2,2-Dicarbomcthoxy-3-phenyioziridine. Benzyl- 
idem maionate (200 mg) was treated with 1.2 molar 
equivalent of (+)-(R)-o-methoxypbenyiphenyl free 
suhhnide &~=+152.80, optical purity, 78.8%) in 

low oii in 41.9% -y&i together with o-methoxyphenyl 
phenyi sulfide (92.6%), [ux = -22.0” (CHCis, c = 1.7). 
IR (f&n, an-‘), 3340, 1740. NMR (&pm), 3.18 
(s,broad, 1H). 3.83 (s,broad, 61-I). 4.42 (s, broad, D-I). 
7.20-8.20 (m, 5H). 

CD-measurement. CD spectra of the azcdka and 
cyclopropane were meammd at 25” in EtOH sohr of 
which the concentration was 8.25 x lo-’ moI/l for (-)-7. 
1.08X10-4moi/lfor (+)-7, and9.19X10-smol/lfor 12. 

Dctcmjnation of ab&Ute c4mjigumtion of 1.2~dibcnxoyl- 
3-phcnykaxirfdfnc 

(-)-tmnr-1,2-Dianzoyl-~~Y~.~~5~~~~ 
pure (-)-trans-2-benxoyl-3-pbenyb~n~hne 
dissolvedin3miofdrypyrkhne.Tothissoinwrtsadded 
benxoyi chlorkle (470mg) dropwke with stirring at 0”. 
Afta30min,themixturcwaspourtdontoicecoldwater. 
TbEpptwaS6l~OffdthC aimtspoxxling N- 
benxoyGridme was obtained quantitatively. The crude 
crystals were rectystaihxed from benxene&exane, mp. 
129-129.50. ram = -207.10 (CHCI,. c = 1.9). ._ _- 

14di&ioRC4t4lpd- *of (-)-imus-1,2-Di- 
benxoyf-3-phenyl The compound (550mg) ami 
NaI(800mg)was~lvedinlOmlofaatoneaodthe 
mixturewasretIuxedfor3hr.Thepmaas arxi the work- 
~ewc$ure were car&d out foilowing the Padwa’s 

nm. 1030 (racemic form). m--z= -45.40 
(CHCls, c = 1:6). NMR &pm), 5.45 (ti, ifi, -CH- 
CH-), 7.2-8.1 (m, 15H. Ph). 

Bayer-Viigcr n?ammgcmctu of (->trans-2.4-d& 
phcnyl-5-&nxoyl-2oiine. The oxaxoline (2OOmg) 
ytd rng- acid (160 mg). were dimoived in 

matun was strrred overmght at 
room temp. The ppts were filtered off and tbe filtrate was 
removed in uacuo. llm resithie was chromatograpbed 
through a column packed with siiica geI using CHCl, as 
an eluent. 2.4-Diphenyl-5-bemoyloxy-2~~~ 
(167 mg, 80%) was obtaiwd, mp. 12&l’ (0 
from MeOH), [c&?=-185.9’ (CHCl,,c=1.2). Found; 
C. 76.79, H, 4.74, N, 4.15. t&H,,NO,. Calcd; C. 76.95. 
H. 4.99, N, 4.97%). IB (KBr, cm-‘), 1725, 1655, 1265,~ 
1055, 975. NhfR (8ppm). 5.13 (d, 1H. =N-CH-, 

J=3Hx). 6.48 (d,lH, XH;z, J=3Hx), 7.0-8.0 
(m. 15I.G pa). 

Jiydrufyzis end t&u&m of (-)-2,4-diphcnyi-5- 
hrruoyioxy-2-oxexoiinc. The oxaxoline (71 mg) and 
NnBH,(39mg)were~~in2mlofWOH.Tothis 
mrxture was added O.lmi of 2% ethanoiic KOH with 
stMng.After10miQ50mi0fwaterwasadded.Tbeppt 



80 NAOmCm 1A~ttn~AWA et aL 

was filtered off and 2-bemTa-jlamlno-2-phenylethanol 
(30 ms, 60%) was obtained, rap. 179-180 °, [a]~o = -18.0 ° 
(EtOH, ¢ =0.4). 

(+)-(R)-2-Benzoyhtm/no-2-phem/leghanoi. (-)-(R)-  
Phenylglycine (500 rag) was dissolved in 5 ml THE To 
this mln was added LAH (380 mg) at room temp. The 
soln was kept until the hydride was mmumed. After 
quendfin 8 the mixture with watez, the aqueous soln was 
extntcted with CH2CI, 2. The 2-phenylethanol,mine was 
obtained by chronmtography through a ml - , - -  pecked 
with saica tel as an oa in 8.8% yield (40 me,), [ a ~  s = 
-45.5 ° (CHCI~c=0.5). 2-Pheny~han~amlne (40mg) 
was ueated with benzoyl chloride (123 rag) in plnidine 
soin at room temp, then the mixture was ~d,~.d_ into an 
aqueous methanolic rain containing KOH, and the N- 
benzoyi derivative was obtained as a ppt The ppt was 
then filtered off, dried to give 14.7 mg of the product, 
[a]~ = +19.7 ° (EtOH, c = 0.15). 24 
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